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1 INTRODUCTION

1.1 Project Description

Tentative Parcel Map 19756 is located in the City of Chino and is approximately 72.4 acres.
Tentative Parcel Map 19756 is currently grassy open space, but is proposed to be a new
industrial development. The Chino Airport is located immediately north of Tentative Parcel Map
19756, across Kimball Avenue. Tentative Parcel Map 19756 is included in The Preserve
Specific Plan and was likely used for dairy farming in the past. The site is bounded by Kimball
Avenue on the north, a commercial development on the west, Bickmore Avenue on the south
and a residential development on the east. (see Vicinity Map).

The existing site slopes gently in a north to south direction at approximately 0.9-1.2%. Tentative
Parcel Map 19756 primarily drains into the existing Mayhew Access Road Channel located just
south of the Mayhew-Bickmore intersection.

In the interim condition, Tentative Parcel Map 19756 will drain to a network of three detention
basins. These three detention basins will drain to a proposed Line H located along Mayhew
Avenue.

Tentative Parcel Map 19756 will be divided into four major drainage areas: Area A, Area B,
Area C and Area CC. Area A will drain to proposed detention basin (D.B. #A), Area B will drain
to proposed detention basin (D.B. #B) and Area C will drain to proposed detention basin (D.B.
#CC). D.B. #A, D.B. #B and D.B. #CC will be used for flood control purposes before discharging
into the proposed storm drain line in Mayhew Avenue. D.B. #A and D.B. #B will also be used for
water quality purposes and sizing calculations for these are included in the Preliminary WQMP
Report for Tentative Parcel Map 19756. See Interim Hydrology Map in Appendix A.

1.2 Project Objectives

The objectives of this study include the following:
1. Prepare a hydrologic analysis of the existing and interim conditions based on land uses,

drainage patterns, ground slopes, and soil types to generate the 100-year flood storm
events. The hydrology computations are based on the San Bernardino County Hydrology
Manual. The 2-year, 10-year and 25-year flood storm events will be studied at final tract
map (FM) preparation.

2. Determine storm flow rates and volumes through the project site and identify final sizes
of the drainage conveyance facilities within Tentative Parcel Map 19756 and Mayhew
Avenue.

3. Prepare a hydraulic analysis of the proposed detention basins.
4. Prepare a Drainage Study to reflect the hydrologic and hydraulic impact of the project

site.
5. Street Capacities for Kimball, Mayhew and Bickmore will be analyzed during FM

preparation. Catch basin(s) size and location(s) will be analyzed during FM process.

This study is intended to gain approval for the TTM. The interim condition hydrology will be used
to size storm drain facilities within Tentative Parcel Map 19756.
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1.3 Existing Facilities

The existing site is undeveloped and runoff from the site drains toward the existing Mayhew
Access Road Channel located south of the Mayhew-Bickmore intersection.

Offsite runoff from the airport and Kimball Avenue is currently routed to three existing detention
basin (North Basin West, North Basin East and Airport South Basin). Currently the South Basin
is 90% completed and has a berm opening of 100’ that allows the basin to sheet flow to the
property south of the basin. Based on the Airport Hydrology Report dated May 2009, prepared by
Associated Engineers Inc., the South Airport Basin yields 690.2 cfs. A copy of this report has
been provided in Appendix X

1.4 Interim Facilities

D.B. #A, D.B. #B and D.B. #CC will be designed to detain on-site flow and slowly dewater within
24 hours. D.B. #A, D.B. #B and D.B. #CC will serve as interim facilities. On-site local storm run-
off will enter the storm drain collection system through a network of curb and grate inlets.
Drainage is conveyed from these inlets through a system of storm drain pipes and first flush
discharges would be delivered to the on-site detention basins. Runoff from the detention basins
will then be discharged to Line H in Mayhew Avenue and onto the Mayhew Access Road
Channel located south of the Mayhew-Bickmore intersection. The Mayhew Access Road
Channel will be built as part of the Access Road Improvement plans approved on July 29, 2015.
See Interim Hydrology Map in Appendix A for location of these facilities.

As part of the overall drainage system for this area, Tract 19756 will be designed to work
together with two adjacent tracts (Tract 20008 – Basin D and Tract 18858 – Basin E).  The
drainage facilities are analyzed under separate reports for these two tracts. Portion of the
drainage analysis are used in this report which included three proposed detention basins – D.B.
#1, D.B. #2 and D.B. #3.  See Figure A for a flow chart of various drainage areas and detention
basin systems.

1.5 Ultimate Facilities

Once the ultimate storm drain in Mayhew Avenue is built to Prado Dam, the proposed interim
basins (D.B. #A, D.B. #B and D.B. #CC) will be removed. See Interim Hydrology Map in
Appendix A for location of these facilities.

In the ultimate condition runoff from the airport and Kimball Avenue will continue to discharge to
the existing North Basin West, North Basin East and South Basin. With the enclosure of the
three basins by the construction of the industrial development and Mayhew Avenue, an outlet
pipe, Line H, will be built to dewater the three basins through the South Basin. The proposed
storm drain line H will be built to convey airport runoff to Prado Dam. Line H will extend from the
South Basin into the natural watercourse south of Pine Avenue east of Euclid Avenue.

Once the ultimate storm drain is built downstream from Tentative Parcel Map 19756 (Line H, 96”
RCP in Mayhew Ave. and 102” RCP in Pine Ave from Storm Drain Master Plan), excess runoff
from Tentative Parcel Map 19756 will be detained off-site. Line H downstream of Bickmore
Avenue will be built by others. Runoff from Tentative Parcel Map 19756 will be conveyed by a
storm drain system located within the site. This storm drain system will directly convey runoff
from the site to the proposed Line H in Mayhew Avenue. This storm drain line will connect to Line
H in Mayhew Avenue. Detention Basins (D.B. #A, D.B. #B, D.B. #CC) will be removed.
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In the ultimate condition runoff from the airport and Kimball Avenue will continue to discharge to
the existing North Basin West, North Basin East and South Basin. With the enclosure of the
three basins by the construction of the future industrial development and Mayhew Avenue, an
outlet pipe, Line H, will be built to dewater the three basins through the South Basin. A future
storm drain line will be built along Kimball Avenue to convey airport runoff to the future Line H.
Line H will extend from the South Basin into the natural watercourse south of Pine Avenue east
of Euclid Avenue.

1.6 Flood Assessment

The Federal Emergency Management Agent (FEMA) publishes Flood, Insurance Rate Maps
(FIRMs) that identify areas where there is flooding potential. The FIRM that applies to Tentative
Parcel Map 19756 is San Bernardino County Panel 9335 (Map Number 06071C9335H) dated
August 28, 2008. The entire project site is within Flood Hazard Zone “D” – an area where flood
hazards are undetermined, but possible.  See FIRM in Appendix B.

2  HYDROLOGY

2.1    Methodology

The tributary drainage area boundaries were delineated utilizing digital topography provided by
recent aerial topography. Detailed hydrologic parameters used in this analysis can be found in
the San Bernardino County Hydrology Manual.

2.1.1   General Guidelines

The following assumptions/guidelines were applied in the use of the Rational and Unit
Hydrograph Methods:

¶ Hydrology studies were prepared using methodology outlined by the San
Bernardino County Hydrology Manual. Existing, interim and ultimate conditions
were analyzed using the Rational Method (see Existing and Interim Hydrology
maps in Appendix A). The Rational Method is commonly used for determining
peak discharge for areas less than 640 acres. The existing and interim condition
was analyzed using the Unit Hydrograph method and flood routing calculations in
order to determine peak flow and volume.

¶ Both of these methods include the effects of infiltration caused by land use and
soil surface characteristics. The Hydrologic Soils Group Map for the Southwest-C
Area from the San Bernardino County Hydrology Manual, Figure C-15 (see
Appendix B), indicates that the project study area consists of soil types B.
Hydrologic soil ratings are based on a scale of A through D, where D is the least
pervious, providing the greatest runoff. The type of vegetation, percent ground
cover, and percentage of impervious surfaces also affect the infiltration rate.

¶ The land use type of undeveloped (fair cover) was utilized for the existing
condition, and commercial for most of the on-site in the proposed condition.

¶ Per criteria from the San Bernardino County Hydrology Manual, an Antecedent
Moisture Condition (AMC) III was used for the 100-year analysis that reflects the
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degree of ground saturation from previous rainfall events. The AMC value can
range from I to III, with condition III being the most severe, allowing for greater
runoff and low infiltration.

¶ For the Unit Hydrograph analysis of the interim conditions, a storm duration of 24-
hours was utilized. In addition, the time of concentration (Tc) and curve numbers
calculated by the Rational Method were utilized in the Unit Hydrograph analysis.

2.2    Rational Method

The Rational Method is an empirical computational procedure for developing peak discharge for
storms of a specified recurrence interval in watersheds less than 640 acres. The formula is:

              Q  =  CIA

       Where:

              Q  =  Peak discharge, in cubic feet per second.
              C  =  Runoff coefficient representing the ratio of runoff depth to rainfall depth.
              I   =  The time-averaged rainfall intensity for a storm duration equal to the time of concentration, in

          inches/hour (in./hr.).
              A  =  Drainage area, in acres

2.2.1    Rational Method Guidelines

The following assumptions/guidelines were applied in the use of the Rational Method:

¶ The basic assumption for the Rational Method is that the precipitation rate is
constant and uniform over the entire watershed for the time duration such that
runoff could travel from the most remote point in the watershed to the
concentration point; after which time the rate of runoff does not increase. This
is the time defined as the "time of concentration (Tc)". The method is based on
the assumption that the peak flow rate is directly proportional to drainage area,
rainfall intensity, and a runoff coefficient "C," which is related to land use and
soil type.

¶ Initial subareas were drawn to be less than 10 acres in size and less than
1,000 feet in length per the San Bernardino County Hydrology Manual
guidelines for this procedure.

¶ The hydrology calculations assumed 100 percent interception of the surface
runoff at the local area drain inlets. A future hydraulics analysis of the
proposed storm drain system will estimate the total intercepted flow at each
area drain inlet.

2.2.2 Rational Method Calculation Software

The hydrologic calculations were performed using software developed by “CIVILDESIGN”
Engineering Software for the San Bernardino County Hydrology Manual. The 100-year
storm event design discharge at intermediate points were computed by generating a
hydrologic "link-node" model that divides the area into drainage sub-areas, each tributary
to a concentration point or hydrologic "node" point determined by the existing and
proposed terrain shown on the hydrology maps.
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2.3 Unit Hydrograph Method

The Unit Hydrograph, a computational procedure for developing peak discharge and volume for
storms of a specified recurrence interval, was used to analyze the interim condition. This
procedure calculates effective rainfall, which is the portion of the total rainfall that appears as
surface runoff, at a specific concentration point. Because no two drainage basins have the same
physical characteristics, the appropriate adjustments must be accounted for. Precipitation data
for the project location was taken from NOAA Atlas 14. Rainfall Data is provided in Appendix B.

2.3.1 Unit Hydrograph Guidelines

The following assumptions/guidelines were applied in the use of the Unit Hydrograph
Method:

¶ Lag times used for the development of the unit hydrographs were generated
based on the equation of lag = 0.8 Tc as recommended in the San Bernardino
County Hydrology Manual.

¶ All undeveloped areas were assumed to be completely pervious.

¶ The time-runoff relationship for a particular watershed is controlled by the S-
graph or summation hydrograph. In the San Bernardino County Hydrology
Manual, there are five S-graphs to choose from: Valley (Developed), Valley
(Undeveloped), Foothill, Mountain and Desert.

2.3.2 Unit Hydrograph Calculation Software

The Unit Hydrograph Method outlined in the San Bernardino County Hydrology Manual
was used to develop runoff hydrographs using “CIVILDESIGN” Engineering Software.

2.4 HYDROGRAPH ROUTING METHOD

2.4.1 Detention Basin Routing Guidelines

The following assumptions/guidelines were applied in the use of the Detention Basin
Routing:

¶ The Modified Pul’s (Storage Indication) Method is used for the detention basin routing
studies.  The basin routing relationships are based upon the following formula:

I – O = æS / æt

Where:

I   = basin inflow rate (cfs)
O = basin outflow rate (cfs)
æS = change in basin storage during the time step (cubic feet)
æt = time step (sec)

¶ The basin inflow rates are based on the Unit Hydrograph files (See Appendix D).
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¶ Depth-Storage-Discharge Curve is based on Basin Volume and Outlet Worksheets in
Appendix B.

¶ The procedure is repeated for each time step until the basin inflow hydrograph has
been completely analyzed and basin outflow becomes negligible.

2.4.2      Hydrograph Routing Calculation Software

The Detention Basin Routing (Modified Pul’s) Method outlined above were performed
using the “CIVILDESIGN” Engineering Software. The computer files the 100-year, 24-
hour calculations are included in Appendix E.

3  HYDRAULICS

3.1   Methodology

The interim condition storm water peak runoff must be equal to or less than 80% of the
undeveloped conditions storm water peak runoff. To address this requirement, the proposed
outlet structure within all three detention basins (D.B. #A, D.B. #B and D.B. #CC) will contain a
combination of a riser pipe and outlet structure, in order to control the peak outflow rates. The
design calculations of the riser pipe and inlet structure are included in this report.

There are three offsite detention basins (D.B. #1, D.B. #2, and D.B. #3) proposed on the
adjacent tracts (Tract 20008 and 18858). The design calculations of the riser pipe and inlet
structure are copied and included in this report.

3.2 Detention Basin

The proposed Detention Basins (D.B. #A, D.B. #B and D.B. #CC) and offsite detention basins
(D.B. #1, D.B. #2, and D.B. #3) will be used to detain and slowly release the design volume of
storm runoff, the proposed detention basin is designed to release the design stormwater runoff
volume of 100-yr storms over a 24-hour drawdown period. The drawdown time refers to the
minimum amount of time that the design volume must retain in order to settle down the pollutants
of concern and the maximum time allowed for the basin to dewater in consideration of vector
concerns.   The volume worksheet for Detention Basins can be found in this report.

3.3 Emergency Overflow Hydraulics

Emergency overflows will be provided for all four detention basins. Emergency overflows from
detention basin (D.B. #A) will overflow the proposed sidewalk and onto Mayhew Avenue.

Emergency overflows from detention basin (D.B. #B) will be routed through the proposed parking
lot area and onto Mayhew Avenue.

Emergency overflows from detention basin (D.B. #CC) will surface flow over the proposed
sidewalk and onto Mayhew Avenue.
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3.4 Mayhew Storm Drain – Line H Study

A preliminary storm drain study for the proposed Mayhew storm drain has been separately
prepared by Proactive Engineering Consultants. This study analyzes and identifies the storm
drain alignment, sizing, hydraulic calculations for the Line H Mayhew Storm Drain. A copy of this
report is provided for reference in Appendix F. Final storm drain alignment, sizing calculations
will provided during final engineering.

4 WATER QUALITY

4.1   Water Quality

All on-site water released from the project site will be required to have water quality treatment.
The off-site runoff from the South Airport Basin will bypass the on-site water quality drainage
system and outlet into the proposed storm drain in Mayhew Avenue. The water quality
calculations for the on-site drainage can be found in the Preliminary Water Quality Management
Plan (WQMP) for Tract 19756. For this project, two basins (D.B. #A, and D.B. #B) also serve as
water quality facilities.

The Model Water Quality Management Plan Guidance and Water Quality Management Plan
Template, both dated September 19, 2013, were used to calculate the Best Management
Practice (BMP) design volume. The calculations for the underground CMP Basins, Detention
Basin and Target Capture Volume can be found in the previously mentioned WQMP.

4.2   Debris Potential

Since this project site is located in a basically flat valley area, the potential for debris is not a
significant concern. However, the interim basins (D.B. #A, D.B. #B and D.B. #CC) will be
designed to minimize the potential for silt and debris from entering the storm drain system.

5 SUMMARY

The 100-year peak flow rates were calculated for the project site in existing and interim
conditions. The existing condition is analyzed to determine the peak flow rates of the
undeveloped condition and used to compare against the interim conditions. The interim condition
reflects the project site being developed. The interim condition will remain until the ultimate storm
drain in Mayhew Avenue is constructed to Prado Dam. The interim condition is analyzed to
determine the maximum peak flow in the development of Tentative Parcel Map 19756 which
helps size the on-site and storm drain system.

5.1 Hydrology – Rational Method Summary

The Rational Method was used to determine the peak flow rates in the existing and interim
conditions. In the existing condition, Tentative Parcel Map 19756 is undeveloped. In the
developed condition, Tentative Parcel Map 19756 is an industrial development. Table 1
summarized the calculated flow rates for the existing and interim conditions. The Rational
Method calculations are included in Appendix C.
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5.2 Hydrology – Unit Hydrograph Summary

The Unit Hydrograph was used to determine the flow rates and volumes in the interim condition.
Tentative Parcel Map 19756 is an industrial development under the interim condition.  The unit
hydrograph calculations are included in Appendix D. Table 2 summarized the calculated flow
rates and volumes.

5.3 Hydrograph Routing Summary

Hydrograph Routing was used to determine maximum peak flow rates and volumes in the interim
condition. Hydrograph routing was used to demonstrate the basins will completely dewater within
a 24-hour period without exceeding 80% of the existing peak flows. The rational method
calculations for a 100-yr storm in the existing condition yields a flow rate of 237.36 cubic feet per
second (cfs). The unit hydrograph calculations for a 24-hour storm in the existing condition yields
262.43 cfs while the flood routing calculations for a 24-hour storm in the on-site interim condition
yields a flow rate of 135.77 cfs. The Flood Routing calculations are included in Appendix E.

5.4 Outlet to Downstream Properties

The goal for this project is to release no more than 80% of the undeveloped flow from Tentative
Parcel Map 19756. The results indicate that 149.47 cfs (262.43 x 0.8 = 149.47 cfs) is the control
peak flow for this project until the ultimate storm drain, Line H, south of Bickmore along Mayhew
Avenue Avenue is built. Flood routing calculations yield a peak flow of 135.77 cfs for the
developed conditions, which is less than the 149.47 cfs control peak flow. All the detention basin
volume and riser calculations are included in Appendix B.
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TABLE 2A:  HYDROLOGY SUMMARY  - UNIT HYDROGRAPH
(100 YR STORM)

STORM PEAK FLOW Q100 FLOOD VOLUME
(hour) (cfs) (ac-ft)

Existing Condition 24 67.10 16.34
(Basin A & D)

Existing Condition 24 46.66 13.65
(Basin B & E)

Existing Condition 24 148.67 25.43
(Basin C)

See Appendix D for support calculations



TABLE 2B:  HYDROLOGY SUMMARY  - UNIT HYDROGRAPH
(100 YR STORM)

STORM PEAK FLOW Q100 FLOOD VOLUME
(hour) (cfs) (ac-ft)

Proposed Condition 24 122.38 18.32
(Basin A)

Proposed Condition 24 69.54 9.50
(Basin B)

Proposed Condition 24 61.50 8.65
(Basin C)

Proposed Condition 24 39.24 5.98
(Basin CC)

Proposed Condition 24 60.55 9.08
(Basin D)

Proposed Condition 24 36.95 4.60
(Basin E - B1 tp B19)

Proposed Condition 24 32.71 4.09
(Basin E - B20 to B38)

See Appendix D for support calculations










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































